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(54) CONTROL DEVICE OF ENGINE AND AUTOMATIC TRANSMISSION 

(57)Abstract: 

PURPOSE: To efficiently restrain a speed changing 
shock by setting et input torque in accordance with 
input torque of an automatic transmission and inertia 
torque following change of rotation of the transmission 
and simulatneously, lowering the target input torque at 
the time of changing speed by way of setting target 
hydraulic pressure. 

CONSTITUTION: Supposing that shift up speed changing 
is carried out in the state where torque down is possible, 
target torque Tm at the time of speed changing is set at 
a point of time t1 when shift up judgement is carried out, 
and target line pressure P is set by input torque 
hydraulic pressure set in accordance with the target 
torque Tm at the time of speed changing and inertia 
torque hydraulic pressure Pi found in correspondence 
with target speed changing time Ts from an inertia 
torque hydraulic pressure setting map. Thereafter, after 
output shaft torque passes a temporarily lowering torque 
phase T, engine torque Te is lowered so that the target 
torque Tm is realized at a point of time t2 when output torque is transferred to a rising inertia 
phase 1, and the inertia torque hydraulic pressure Pi is also reduced. 
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U7 0(i, {d^(Ji6i:^noC, ^»A*7 h;i/*£ 
^7^-^tlti'7 h^*->r tifcA;*; 
h;i/*ttEER*vs>:ric:» £j8B$gS Wl/*Tm£i|T 

£b;u*»ffiPtfcbT^ffi-r«fc-5fcfc-3-T:v>S« ^ 
©*&&£, ±I3A^ Ml/* ttEEIS^v gSSBSg 
ShWTm (ATjMI/*) JiifgiA*/ MP 

tm&p tifimto-tz&oicm&ztix^z. 

[0 0 3 9] ECU 7 0Wt»7"S 1 4 £Hff 

bt, E7tc^-rj;otx £;bnii J K£^*-*hbT 
±13^7— Mi^ttfflHsrs'vT'HU getftira 

[0 0 4 0] ^bT, ECU7 0tt^r^7S 1 5 £H 
frbT, &©M&5$ (4) A7jh;u^?4ffP 

[0 0 4 1] 

... (4 ) 

«IS£EPclfcttfi»IE*fT-5Ci:fc,fc?K «*S«fcg 



(7) 



&m¥-7-2 9 0 9 9 8 



P = P c 1 • k// 
^Ut, ECU7 1 7£Hfr LT\ £© 

So 

[0 0 4 4] ifctfot, s»aa8*i4 t^wta, ± 

B3BH 7^ >ff ?>tl5 i^tra-r-f V 1/^^ 

[0 0 4 5] ,ECU7 0 tt±f3X^ 9 :7*S 6iC*5 

V>TD '^7f7^7~vf 2 6©OF FttJST-fci&V* £; 
fl^bfct^ fj * 2 0©D9*:p 

9 *Sfc*ISbfci:*fc:«U Xr>v7S18'N 

#lKLT^«>*-tr> hMTt fclUte^fbSANt ii 

Tis^^nfcn 9 z 7 * ?m v )\>>? trt> >mm sm^m. 
mmv 9 rsn*o x b«&si$m t s ^» m bt±T-, 

XrVTS 8T-±f3M^ (3) (C#£oT BSftAD^ffi 

© h ;i/^^>7 >mm sm^mmm^ 9 y^it^x amg. 

±I3M^ (3) £t£oT«»£*i5B«UlJ!)nSSAm 

[0 0 4 6] -©£?£ Ml/^£>qJfgB$fc:}3V>T 

T^>:*>3©gji£l$B« Wl^Tmtft&g^ftSfcrt 
£»^«3 0©A* Wl/*£^Jfo?-3A7J Wl^ill) 
EEP t #±13^:319^ $S Y)V9 Tm(c3S-3^TaSf^EcFtl 
ZZtlcteZVX; iSA^h^^fftSPt^^a^ft^ 
It £ 3 0 ^©HBg© Atj b JU Z izms. «fc < *foS 

[0 0 4 7] ECU7 0&, ±I3^^<>7*S 5{C 

Ji> ^ > 3 © h ^-i? > *SpJtgT-tt^CV> hfl^ 

^ot, h;i/^3>^t— £ 2 0©n 9^79:/* 7 9 

?-2 6&0FF&mfr&i»*m&-rz> l , ecu 701^ 

D>^7f7^7ff 26tfOFFttl, oiHM 
nwt-* 2 0#3>M-*t*®T-;fcSi:fl5gLfci:£ 
£J£, 7vr>y7S 2 Otc^oT^to^ — tT> h;i/^Tt 
iilsIte^'fbgANt fcv'^ b^*— >P st^7^- 
* t LXi§>%.2titzft h;^y-»^gg^f|? 
9^£t£-DTB«£>$l$il9Ts£»tbLfe±T-, *:r9 
7S2 lT-HSggfbSANt i:B«^ii^Ts i:&± 
I3S^ (3) {cf^A-TSCfclCfcf), BJfJIiOMSA 



£^7*-* i: LTH3£ bfcttigffliE^iS©^-^;!/* 
S», iK4©^l&ttMjKTo^Js£;-rsttS«iE^ISK/z 
£So#ttibfc±T-, C©MIE«S(K//i:±g3g««S)gff 
Pclfc^Ria; (5) {cftAihScttCot^ ± 
t3«8IB*i 9-T >EP<£*«)5©ffe-5o 
[0 0 4 3] 

... (5) 

m£gtH1-So ^©i§^£, ±i3#h;u^y-7>i^fflg 
fftgiUBtRa v 9 # D 9 * T 9 ^©±13 b ;i/ * ^ 
£ >BSffl BJ!gj£B#fflv 9 7-{c*f LT Bm%Mftmifi& 

[0 0 4 8] fit, ECU 7 Ott, ^T97S2 2* 

i: UT-fe9 b L£±Tn 04©7D-ft-hfflXf'y 
7*S13{Cg?oT, WT©S^^y7'SllfT-rS. bfc 
tfot, d©^{Cttcc>^>3©b;i'^^''i/>ASfTfc 

[0 0 4 9] £fc, ECU 7 0 {i±f3X^ y 7*S 1 9£ 
T D 9 ^ T 9 :7*^ 9 ^ 2 6 © O F F #® T & V > 

tm%.vtzt%iz&, ^^ys2z^^x^n>^ 

1T-±I3H«SC (3) CffiotlSftjDiaAmSii 
^©^t, ±t3n^^T-y7 , ffl^h;i'^y'7> 

>?Vt> >«f« lifMfSv 9 rtcib^t g^^«B#K 

ftA (3) trt*oTSI*$^SB«^inaKAmtt, n 

[0050] itet, ±13^7 h79 7*^SKf©h;i/^^ 

* 0 9 © 7 d - h vx stwr z . 

[0 0 5 1] t&t»^ ECU70tt7,ry7Tlf# 
»fa^£S&friM,£±-t-> ^T'y7"T2t->7h7'j'7 
77^Fuptfl Jc-fe9 ^$^^T^^a*S* 1 ^*'J^b 

K77^Fuptf 1 {c-b9 h^iaTV^Jf^^^r 
T3C1U-, h;i/^^>>>7^yFtd*silC-tr9h 

^{c^ h-'l/^^^Vi^T^FKiOtcy-fey b^nsi-Jk: 
[0 0 5 2] ECU70li > ±i3^^9 7-T3ti5V>T 

^Jjgbfcfcistfciu x^97"T4{cii^^-t:>iHite 
ifi. mfenvtozwymtiamfemsi (Nt) £*)t> 

7*T5 5SlfTbT h^^>77^F t d& 1 tc-fe9 



(8) 
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t^m&mjzmgi (Nt) &£i&ffi<D*vtt&*)bt> 

Tbtfct, ^fcfr^*-b:>[5]!fEIScNt#<gTb&«> 
fcfcgtc h;i/^^-i7>77^Ft d#l ic-fey h£ft-5 

[0 0 5 3] ECU 7 0tt±§3^^^7*T3tC* 

V>T hM^>77^F t d#l bZtiX^Z 
fc^bfe XTV7THz&-oT*A>itifim 
«cDh;i/^y^7>HT«^fig, (Nt) £>>«/|\Svi 

fc^ffbT h;i/^y"i7>7 7^F tdfcOlCJ-tryhL 
tz'&, XT>y7T6\cmt!o ZZT\ ±I3Wl/*^> 

mrm^me, (Nt) fct^&©¥-vjt <t d *4>^a 

@!|£»Nt#ga&©[H|!fe»£Jgi£b&i:g, -r&fc>*> 
^KK^^T-TSiaBuT- Wl^^V^^Ft d# 
Mt e = T e - (Te-Tm) • 
tji^ Kl «1) ttW^©^2S(T-fe5o 
[0 0 5 6] ECU7 0lt ±§3*^y7*T 9lC:|3V.T 
h;i/^^^>7^^F t dOffiEHKF td M tf0-C 

Wl/^Te#Blgh;i^Tm«fc9fc*#l^SA> 
M t e =m a x [Tm, (Mte 
Z(Dm&3, (7) fc^V^ max [a, ttai:/? 
©"5 ^©^cjV^OfiS^cfSffl"^?) fcv^o 'fc^c^bTV* 
5. Mt e (i . u H:Hu[Hl©a«ct>^> h;u^M 

teSSU K2liMt e<Z>tt4>¥&ji*?-£ft-e&S. 
[0 0 5 8] — ECU 7 Ofci, ±f3*^y7*T 6IC 
*5V>T h;^^>77^Ft d®4-(UffiF td,„# 
lT-ttfcV^JJgbfcii&Ktt, Xr«y7'T16fc^ 
T-i77^F t dCDHuHfitF t d ,,,.„# 1 *>3*>£;jaj 

M-rz* -r&t>^> mi^^^^f t d#ia>e> 
ot:to!3^t»ofcia^sip&*j^-rs©tfe§. ^u 

Mt e= (Te-Tm) • K3 + 
&*>\ K3 (<1) ttm£©S£!&T-fcS. 

[0 0 6 0] ECU7 0&, ±83X^y:7 , T9H:fc^T 
b)V^7^0>y^^¥ t dOHulUfBF t d,j.„# IT- 
tt£V>h«£bfc££{Cfcju X^>>7*T 1 8 £iIA,T- 
i>^> h;i^Te#i^. Wb^Tm.fcfJt.T^V^g 
Mte=min[Te, (Mte 
d©»0&5$; (9) JciSV^ min [<x, /?] &, ai: 
£©■5 *>©/>£ v^©fB i: v> -5 £ &m bT 

V^„ K4»iMt e©tfAO*^^-r^iST*feSo 

[0 0 6 2] -^bT, ECU7 0 {i±|3X^ 7"T 2tC 

fci:§t»±, Xti/7'T 2 0\C&-o-CBW^>V> Ml/ 
7Mt etUtx>i;>hMTe5ty h bfc±Ts 
Xr>y7T 1 2Tffflggi>i?> hMMt ei£{±S7a 



[0 0 5 4] ECU 7 0tt±i3^^>v7*T6{C3ttfi:, 
h ^ > 7 7 ^ F t d ©^-HHS F t d (J) # 1 T & 
3i>3fr©¥!l££fT5i:#£> ^IHttF t d i 
ifeSfc^gbfefc^tttX^y^T 9tjftA/T% 87? 
^Ft d©HU@<»Ft d,j.„*s0^g^^*|^1-5o 

8ltJofeiS^^S^&*|^1-S©T-fe5. *bT, EC 
U7 0(ih;i/^^^>7^^F t d©Hu(elfaF t d 

h§fc:fct> ^r-y7T 1 0tC^T-^>^> Ml/^Te 
tfg^h^TmJ^fcTCgV^SA^^U 

> Wl/*T e&Em h)l* TmJ; >> fe7C§^i:^bfc 
tlC^r^T-Tl l£HffbT\ &©@|{&5$; (6) t 
ftoT§«^>^> h^Mt e^^it±lbfc±T% Xf 
y:7T 1 2tiiSx>-^> h;i/^Mt e^ttiTJ-rS. 
[0 0 5 5] 

Kl -(6) 

**J^b> i>y>hMTetf|®hMTmJ:H 
?V;#V>i:fl^bfei:tt^v i ^7 , T 1 4£HfrbT, & 
©K«5£ (7) £$£oTa*g:n>;>>> Wl,*Mt e £ If 

[0 0 5 7] 

IH-K2) ] - (7) 

T, ECU7 0t±b;^^>:7-7£ r Ftd©fiulHHSF 
td, H |tfl-5fe5i:!fiJSbfet^ oi^Wl/**' 
9>77^Ft d#0$C'J-fe>y h $^fcifl«T-feS iiW 

*Te#gJl Wb*Tm££fc:*gV^5fr£^U 
:x>i?> h;i/7Te4S|^ Wl^TmJ;»)*>;*:£V"»£:$!l 
£bfci:i*£;*^y:/T 1 7£fH*TbT> &©g8&5$ 

(8) Kt£oTgHx.>^> Wl/*Mt eSHtffi-T-5. 

[0 0 5 9] 

Tm — (8) 

*>£tt£U ^>^>h;U^Te*sg«h;i/^Tm«tt) 
*>;*;tv , >i:W£bfci:§£;*7 i y 7"T 1 9^ffbt, 
*©H^S (9) t:«eoTS1»ni>^> hMMt e^: 

[0 0 6 1] 

IH+K4) ] - (9) 

[0 0 6 3] ^bT, d©IU£0!lfc:i3V>Ttt, ±13^^ 
vrTlO, T13, T16, T18tC*V>Tx 

> T e Wgm h)l># Tmi t> *>^:$ < 
^nfcfcgJCt), ±13*Tr*:rT 2 0*sj|fT$nTB« 
x>^>hMMt ei:bT3i>^> Mb* T e y 

^Te*sg1ShJb^Tmi ») *>'h£^i: ££fci^ ^>i? 



(9) 
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[0 0 6 4] dCT-v ECU7 0 tfffo^>^> 

mm^mnt, ^(Dmm&nz^xamio<Dya 

[0 0 6 5] t^*,, ECU70B7T77U1, U 
2 «A^iQi:i> ^ > [SilEilt N e t ss^&A/E 

So ECU70K, X^^^USTv 121 

Te = -a (I g-b) ! +c 

zzx\ a, b, c\t, ^>^>3©aitett^tii&b-r 

<fc-5K, ^>^>0fc3&Ne££liU£«&*Cei:£^ 
^-^t-Svy^fcLTa&^ftTV^. ■?©*§£■ 
tc, «&a£«-rH!&Fa (Ne, Ce) fcfc, 0 1 3 K 
mt^o^, ^>^>[5]ijBf&Ne#if AirsistifaCfil 
#'h£<> *fcS5^*^Cej!)Sti^-r5Sifa©fS 

HISFb (Ne, Ce) fcfc, IHC^tio^ ^> 
^>[iItelSNe#Ji^;t-5(5^b©<g*s^:§<, 

mamm* ce&mx-fzizzb com vm'p-r a «t 5 c 

iS^nt^S, LT, ^ISc^^t-HSFc (N 
e, Ce) fcfc, I15l:fxt<t^(;, ^>^>3ffltH^J 

[0 0 6 9] E C U 7 0 ttilB©^^' f T"* 1 bWifrBi b 
/HfcSa, b, c i:±I3T>yrA>e>iB^mbfe^^© 

Mig = b- [ (c-Mte) /a 
•ei/t, ECU7 Ott^^^T-U 1 OfcUff bT, ±HB 

[0 0 7 2]-*, E C U 7 0 1±±I3^7 : - > >7'U 7 tc43 
V%T^>^> Wl/* T e WBU Yfr? Tmi t) fcAg < 
&V>fc*IS£bfcfc§£{±, ^r^7Ullt^T±fa 
S#j£AI$»J I s o £ S^^NfWM igi:Utyh 
bfc±T% ±lB^5 : ->>7-U 1 O^^ff bT, KStfUS* 

WPWM i e^fe^x£k>xtifm$wm^*m±>irz>o 

[0 0 7 3] ifcfc, SSffifclCDflUS 

[0 0 7 4] 4\ h^l/^y^V^pItl^tt^T-^^ h7 

fc, $/7 hry^*l«*«fft)*ifcKfjSlt 1T% i/7f7 
tc, K£j»#g^ Wl/*TmtcSr3^Ti£££;h,fcA2r 

mmmftrnT s&Mfohx&sbbtitzj j-- wi/^ 



<fc 5 li Wt£fi# < 5 «t o £ SS^ftT 
[0 06 6] -ebT> ECU7 0I4^ts'7'U4T'x> 

[006 7] o*!), iESgajtt^-C-©^>^> h;i/^T 
ett, 01 2K^-r£-5tCj£*B£JBI glco^T©2& 
HSi:bTi£<&(-f SCi:#T-g, Cft£5$T-7jvtt-«£&© 

(10) tttZo 
[0 0 6 8] 

•« (10) 

S*^ikB#^ Igoi: £±f3M«5$ (10) 
Cfc{c«fc»)^>^>b;i/^Te^SSL-r5o CtitCfc 

fe&nscfct^S. -ebt, cr©<fc-5£bT:£«>£ft 

fci>i;> h;i/^T e ##«©«!?©««£ tur^e. 

[0 0 7 0] ECU7 0&, ±13*^ » 7U 5 t:4^V^T 
ai>3>> hMTeMStSi:, y 6 fCj^ 

*Mt e &|1g,*&A,£±T% ±f3H^ (10) 

bfcw^ (id cfctgsMWMi s^mm 

[0 0 7 1] 

] «/» - (11) 

Xlt^frbfc^t 2T-. ^3t-T-^-t-idH±H3S 

[0 0 7 5] 'tzzx, ^.mm^m^T^-t^v 

-p T IK A^Mfi P ^'J^l- S C £ K S A» £ , 
Si»A^mSQ^^^^-^i:b-C«»^ns^>^> 

^ca•^^^TA^ h;i/^JSEP t «$n5C i:tc«: 
5. Ifetfot, x-m-r^oiz, ^>i»hfr# 
T e©fiTttSb-CA7J b;i/^?ftffiP t V&T-tZZt 



(10) 
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[0076]fUt, c©HJ603£:fc^Tfci:, 

h;u* t e co«ii>cflioT a««aiRnniT s vmazti 

Zb#lz, Ki«*»RflBTs©JE*lcrtiitT>f^— 
* h,M/*iEBffP i fc^£ftscr i:tc£e-5>. bfc#o 

^«)«t Q^i^^trjifT-rsciito&s. ctitc.fc'K 
4 x.— X I ©&*££{;}-•£&£« Vfrtifi, 

©Mp**<b mnv-^m) tit^T^u</h;*fc&© 

[0 0 7 7]**, >7 hTy^^^Fuptt-f^-- 
S"*7x-XI#*7Lfcl$i5lt 3*&Bf£l$iat a# 

[0 0 7 8] 

[3BBJ3©2&HI] W±©iat*^{cj;^tf> gft&S 

ism*? W9bm<QK.*9fflZtlZ Z. £ C & 2. . 
[0 0 7 9] #{C, SIMC^H, SM*©#f&«6 
EE£\ mXtl hfr? tBffiAt) WI/^©"5-£©>Jm*WS 
^©ffiJca-^T^S-rsJ^CbTV^OTN 03;L« 

AibMiHCITlfetbtt, *tiX.ft-oXWm 

[0 0 8 0] ^2^{cj;n«, 
HA* h-^tfgStA* YJi'VX *) *)A#V^i:§{c»±, 
^*©^i&ttEE£g*f A* Ml/*tc*fJ&-rs?Ei]EEK^ 
^-TSfcWtc, ±§3HA*/ Wl^tfgflA* Wl/*«fc!) 

Wl/*AW.A£h;i/*«fc£fc<gTbfei:LT*K ^ti 

[0 0 8 1] -eut, ^3^{c«tn^ ±f3A*h;b 
£ &'J>t£ < h *><KA£fifi£^tr^ * Jctt-3^T 
*J^1-SiolCLTV>S©T% fMHttEEftsSSttEECflt 



[0 0 8 2]-5, ^4^B^{c«tnH, -f*— 

^«£@;£;*ft.5et?£&o-tv^©T% 

[0 0 8 3] *fc, ®5$gBJ3fc£tU£, ^BU^tCiJJt 
S^^©A*fiS[Hltetgt©^bSi:A* t«c« 

■3^xBm&imm&m%.TZ£&i l z, msm^mmm 

h;i/£©ttfflfi£i:bT^?>©-e> £i!B#©gfilA*r 

[bd»4] tg6#§BJ§£«fcftfcf % £34>K*A 

#Ml/*C^bTgS&3BtK#gm;*,aSi:#t^ & 

£:fc:fc5©T% £&&TB#©h;i/* *>3 **#«fc D— Jf 
[0B©1Siti&SftUl3] 

[Ei] ^>v>Rvgm&mM<D$mi'X7 L Amx' 

[0 2] @»^i£«l©#^|g|TfeS. 
[0 3 ] »£ESU»i= v h©^-f >S$WgB#£^-r 
[Hll80T*<fc5„ 
[04] -X<TS?JL-;i/T«yr*ji«ffc43tt-*5-f >JE 

[05] |^b< 7^ >£#«©— ^fc^-T^D-^ 
— h0Tr££„ 
[0 6] K$«SPT-/BV^Vy;7©ifcBJ?0T-;&5. 
[0 7] |SIb<K*J»T-fflV>?,V5/X©i!iB^0T-fe 

So 

[0 8] l^b<Rf&J®T-M^3^>.yX©§&BJJ0T-;& 

So 

[09] KfWfc&fTbTfrfrftS h;u^y^>$ij» 

[010] ji>^> Wl/^JSPSmit-^D-^— h 

[011] RftJ$iT-ffl^£ ^^©g&BJiS-ei&So 
[012] ^>^>b;^>©^AH#WtM-rs^tt0 

[013] ^>i;>b;i,^cD5£^}c*5»t5#»^^ 

yommmx&z 0 
[014] |i)D<i>y>h;i/^©3aftis;^*3its^ 

gC^r^tf) s t >y 7(D®mmX'$> & . 

[015] [§Jb<^>^>h^^©i£^aic:*MtS^ 
v y X©SiB^0T*fe S. 

[016] 5IS£0J©f1M8£^-r*-'f Aft-hitfe 
S. 
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